This study is conducted to investigate the effect of irrigation intervals in combination with soil application and / or foliar spray of potassium fertilizer and soaking in some vitamins (ascorbic acid and pyridoxine) on wheat yield, certain nutrients and amino acid contents in grains, as well as field water use efficiency. The main aim of the study is to save of the irrigation water without reduction of wheat yield with facility of practical application. The grain yield and its components were significantly affected by the main treatments i. e. irrigation frequencies, vitamins and potassium fertilizer. The irrigation every 21-day interval gave higher values of grain yield and all studied characters as compared with the other irrigation frequencies (28-day and 35-day intervals) in two seasons. The soaking in pyridoxine gave higher values of grain yield and all other characters as compared with control and ascorbic acid in both seasons. The superior grain yield of wheat per Feddan which resulted from treatment with potassium as foliar spray during growing seasons was applied.
The grain yield and its components were significantly affected by the main treatments i. e. irrigation frequencies, vitamins and potassium fertilizer. The irrigation every 21-day interval gave higher values of grain yield and all studied characters as compared with the other irrigation frequencies (28-day and 35-day intervals) in two seasons. The soaking in pyridoxine gave higher values of grain yield and all other characters as compared with control and ascorbic acid in both seasons. The superior grain yield of wheat per Feddan which resulted from treatment with potassium as foliar spray during growing seasons was applied.
The interaction effects between irrigation frequencies, every 21-day and soaking in pyridoxine vitamin gave higher values of grain yield of wheat and all other characters only except harvest index as compared with the other treatments in both seasons. The highest values of grain yield of wheat and all other characters were obtained when irrigation every 21-day and application of all potassium as foliar spray in both seasons.
The highest values of the grain yield and its components were obtained when irrigation was applied every 21-day, with soaking in pyridoxine vitamin and application of potassium fertilizer as foliar spray in both seasons. However, the lowest values of the grain yield and its components were recorded by applied irrigating the plants every 35 The interactions of irrigation interval x vitamins x potassium application significantly affected the macronutrients and total amino acid contents in wheat grains. Irrigation every 28-day interval with soaking in ascorbic acid and potassium application as foliar spray realized the highest values of nitrogen and phosphorus and total amino acid contents in wheat grains. Also, the highest amounts of potassium content in wheat grain were found under the same treatment but without soaking in any vitamins (soaking in water).The field water use
Introduction
In all countries of the world, water is considered a main limiting factor in agricultural expansion. In Egypt, Wheat (Triticum aestivum L.) is considered a major feed crop. With over growing population, increasing wheat productivity with decreasing water consumption is a national target. In this context, many studies were performed to increase of wheat yield and improve its quality, as well as increase water consumptive use efficiency through popper fertilization and good management. Similarly, soil moisture is one of the factors, which influence the yield and quality of crops. Thus, scheduling irrigation for wheat plant may improve its production per unit area and / or consumed water unit.
Potassium is considered as an essential element in nearly all processes needed to sustain growth, reproduction and metabolic activities of plants, such as photosynthesis, protein synthesis, and ion balance control, regulation opening and closing of plant stomata and water uses (Marschner, 1995) . It has been mentioned that, potassium application play an important role in plants grown under water deficit. Since, potassium fertilization slightly decreased daily and monthly actual water consumptive use. Moreover, foliar spray of potassium ensures the quick and adequate K-supply for plants at the time of yield formation to improve its productivity (Talha et al., 1987; El Yamany, 1994 El-Saei et al., (2006) found that, the values of wheat yield and field water use efficiency increased with increasing the rate of potassium fertilizer. Also, AbdelAziz et al., (2004) found that, gradual and significant increases of maize productivity as a result of the reduction in soil moisture depletion. The same response was observed for raising K-level up to 3 % as foliar spray. On the other hand, Abd El-Gawad et al. (1993) reported that when wheat plants were subjected to water stress at any physiological stage depressed yield and yield attributes.
Irrigation every 10-days or 20-days interval increased significantly the yield of components and growth characters of sorghum cultivar. Moreover, the highest values of grains and N-recovery in grains could obtained under any applied of Nfertility level at irrigation every 10-days or 20-days interval, while the lowest values were recorded at irrigation every 30-days interval (Ragheb and Elnagar, 1997) . Also, Ibrahim et al. (1992) reported that leaf area of plant and grain yield (ard /Fed) of maize plant were significantly increase with the decreased in irrigation period.
Vitamins are considered as triggers and cofactors in metabolism of plant cells. In this context, many attempts have been performed to counteract the noxious effect of drought stress on growth and physiological activities of plants. By using various vitamins such as ascorbic acid, and pyridoxine on Lupinus termis, Vigina sinensis and Vicia faba plants grown under normal and stress conditions, Azooz (1990) and El-Tayeb (1991) stated that these vitamins were important for growth of plants under stress conditions. Presowing soaking of seeds in either ascorbic acid or pyridoxine significantly stimulated the root and shoot length ( Shaddad et al. 1990 ).
To attempt spare irrigation of water without reduction of wheat yield and in the same time facility of practical application. Thus, the present study is conducted to study the effect of irrigation intervals in combination with soil application and / or foliar spray of potassium fertilizer and soaking in some vitamins (ascorbic acid and pyridoxine) on wheat yield, certain nutrients and amino acid contents in grains, as well as field water use efficiency.
Materials And Methods
Two field experiments were carried out during the two successive winter seasons of 2005/2006 and 2006/2007 at the experimental farm, Faculty of Agriculture, AlAzhar University at Assiut Governorate. Some soil physical and chemical characteristics of soil of the experimental site were determined according to methods of Page (1982) and Klute (1986) as shown in table (1) . Giza -168 cultivar of wheat ( Triticum aestivum L.) was chosen for this study , where it is the most commonly used cultivar by farmers in Upper Egypt .The experimental design was split-split plot design with three replicates. The replicate includes 36 plots combination between used treatments. The area of each plot was 10.5 m 2 (3.5 X 3 m 2 ) with area of 1/400 Fed. Irrigation frequency was fixed in the main plots, the vitamins soaking (ascorbic acid and pyridoxine 200 ppm) in the sub -plots and the potassium application in the sub-sub-plots. To avoid the interference between irrigation treatments, 3 m beds were left between the main plots. Wheat seeds were soaked in water, solution of ascorbic acid and pyridoxine for 6 hours, and then sown in the prepared soil on the 24 November for growing season. The three irrigation frequencies, every 21-, 28-and 35-days intervals which started after 35-days from planting and provided 6, 5, 4 irrigations per growth season. The required amount of irrigation water to each plot for each one irrigation was calculated to be 1.25 m 3 . This amount of irrigation water was conveyed to the plot through surface pipes from the main pipe in the sub-surface irrigation system. Also, potassium fertilizer was applied in the form of potassium sulphate (48 % K 2 O) at the rate 24 Kg K 2 O/ Fed. Concerning soil application, it was divided into equal two doses; the first one was added with planting irrigation and the second one with the starting irrigation treatments. However, foliar application was sprayed two times with the first and the second irrigations of irrigation treatments, with the concentration of 3 % of K 2 O solution. Regarding soil and foliar application treatment, soil application was given with planting irrigation and the foliar application was sprayed with the starting irrigation treatments. Other cultural practices were performed as usual.
At harvest, one square meter from each sub-sub-plot was sampled and the number of spikes / m 2 was estimated. Moreover, a random sample of ten plants was collected from the central area of each plot to estimate the following characters:-1-1000 -grains weight (g). Grain yield / Fed Hi = ‫ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ‬ X 100
Grain yield + Straw yield / Fed.
Determination of N, P and K were performed as described by Jackson (1970) .Field water use efficiency was calculated for each treatment by dividing the yield (Kg/Fed) on unit of applied irrigation expressed as cubic meter of water (AlBarrak(2006).
Total amino acids were determined according the method of Moore and Stein (1948) . The total free amino acids were calculated as µg mg -1 dry weight / dry grain.
The obtained data obtained in each season were statistically analyzed according to producer outline by Gomez and Gomez (1984) . Comparisons of means were estimated using the Least Significant Difference (L.S.D) at 5% level of probability.
Results And Discussion

Wheat Yield and Its Components : a-Effect of main parameters:
The data presented in Table ( 2) indicate that the grain yield and its components were significantly affected by irrigation frequencies. The irrigation every 21-day interval gave higher values of grain yield (17.72 and 17.08 ard/Fed.), and all studied characters as compared with the other irrigation frequencies (28- It was also found that the grain yield and its components were significantly affected by vitamins soaking, except the harvest index of wheat during two seasons (Table,2 Zidan (1990) who found that effects of some vitamins such as pyridoxine on growth parameters and some metabolic activities of wheat (Triticum aestivum L.) were comparatively raised. Table ( 2) reveal that the grain yield and its components were significantly affected by applied potassium application only except harvest index in both seasons. The superior grain yield of wheat per feddan which resulted from treatment all potassium as foliar spray (17. 
Results in
b -Effects of irrigation frequencies with both vitamins soaking and potassium application:
Results given in Table ( 3) indicate that the wheat grain yield and its components of wheat were significantly affected only except 1000-grain weight and harvest index. The interaction effects between irrigation every 21-days and vitamin soaking in pyridoxine gave higher values of grain yield of wheat (19.09 and 18.62 ard/fed.) and all other characters only except harvest index as compared with the other treatments in both seasons, respectively. The interaction effect between irrigation every 21-day and soaking in pyridoxine gave significant increases of : 1000-grain weight (7. Table ( 4) indicate that the interaction between irrigation frequencies, soaking in vitamins and potassium application had significant effect on grain yield only in 2006/2007 season. While, the 1000-grain weight, straw yield, grain yield, biological yield and harvest index in both seasons were non significant, respectively. The highest values of 1000-grain weight (47.42 and 47.17 gm), straw yield (5.62 and 5.71 ton/Fed.), grain yield (21.26 and 21.12 ard/fed.) and biological yield (8878.17 and 8868.00 kg/Fed) were obtained by irrigating t every 21-days, soaking pyridoxine and application of all potassium fertilizer as foliar spray in both seasons, respectively (Table 4) .
c -Effect of interaction between irrigation frequencies, soaking in vitamins and potassium application: Results in
However, the lowest 1000-grain weight (40.13 and 40.12 gm.), straw yield (3.12 and 3.05 ton/Fed.), grain yield (11.95 and 11.19 ard/Fed.) and biological yield (4912.00 and 4728.50 kg) were given when the plants were irrigated every 35-days, 
Table (4): Effect of interaction between irrigation frequency, soaking in vitamins and
potassium application on yield and its components of wheat during two seasons.
Macronutrients content in grains:
Data in Table ( whereas, the highest value of potassium content (0. 36 and 0.35) could be detected when the plants were subjected to irrigation at 21-days interval. . Soaking grains in pyridoxine gave the highest values of nitrogen (2.45) and phosphorus (0.21) in both seasons. While the soaking in water gave the highest values of potassium content (0.38 and 0.37) as compared with any vitamin in both seasons, respectively. Potassium application as foliar spray increased the contents of macronutrient in wheat grains. In general, the macronutrients content increased due to potassium application as soil addition toward foliar spray treatment in growing seasons.
The effects of irrigation interval x soaking in vitamins and irrigation interval x potassium application interactions on macronutrients content were significantly increased, with the highest values of macronutrients were observed when plants irrigated at 28-day interval ( Table 6 ).
The interaction of irrigation interval x vitamin x potassium application significantly affected the macronutrient contents in wheat grains (Table 7) . Results clearly show that irrigation at 28-days interval with soaking in ascorbic acid and potassium application as foliar spray realized the highest values of nitrogen and phosphorus contents (2.96 and 0.25) in wheat grains. However, the lower values were could be detected under irrigating the plants at 21 day interval with soaking in water and without potassium fertilizer (Table 7) . Also, the highest amounts of potassium content (0.45 ) in wheat grains was found under irrigation at 28-days interval with foliar spray of potassium fertilizer but without soaking in any vitamins (soaking in water), however, the lower values were recorded by soaking in both vitamins.
These results are in agreement with those obtained by Ibrahim et al. (1986) and El-Sayed (2007), they concluded that the nitrogen percentage in wheat grains was increased with the moderate soil moisture contents.
Total amino acids content in grains:
Data in Tables (5, 6 and 7) indicate that total amino acids contents were significantly affected by the irrigation intervals, soaking in vitamins and potassium application as well as their combinations. It is obvious from these data that, the content of total amino acids in both growing seasons increased with increasing irrigation interval up to 28-days. The maximum content of total amino acid (14.90 µg mg -1 dry weight) was obtained in plants irrigated at 28-days interval with soaking in ascorbic acid and foliar sprayed with potassium fertilizer, while its minimum content ( 7.49 µg mg -1 dry weight) was recorded under irrigation at 35-days interval combined with soaking in ascorbic acid and without potassium application. Using pyridoxine vitamin increased the total amino acid contents, whereas, pyridoxine (B 6 vitamin) is the pyridine ring containing precursor of essential enzyme pyridoxal phosphate, which is utilized by enzymes in all phases of amino acid metabolism (Bender, 1985) .Also, foliar spray of potassium fertilizer increased the total amino acid contents in both seasons, whereas potassium is essential in protein synthesis (Marschner 1995) .
Field water use efficiency:
It is the weight of marketable crop production per the volume unit of applied irrigation was expressed as cubic meter of water. Data listed in Table (8) and illustrated in Fig.(1) revealed that the values of field water use efficiency were affected by water stress, where it was increased by increasing interval between irrigation. It could be concluded that in both seasons the field water use efficiency increased when moisture stress increased. The highest value of field water use efficiency was calculated when plant irrigated at 35-days interval with soaking in pyridoxine and foliar spray of potassium fertilizer. These results are in accordance with those reported by Hussien et al. 
Conclusion
Although the maximum grain yield of wheat was grained from irrigation at 21-day interval with soaking in V 2 (pyridoxine B 6 vitamin) and foliar spray of potassium fertilizer, it can be recommended that irrigation at 28-day interval with soaking in V 1 (ascorbic acid AA) and foliar spray of potassium fertilizer under Assiut conditions are more suitable according to the following reasons:
1-Spare about 500 m 3 from irrigation water per one feddan.
2-The higher contents of macronutrients and total amino acids. 3-The grain yield was only less 2 ard/Fed. than the treatment (I 1 V 2 K 3 ) gave the higher grains values.
